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DETAILED ACTION 

1 . The response received on 07 July 2005 has been placed in the file and was considered by the examiner. An 
action on the merits follows. 

Response to Arguments 

2. The arguments filed on 07 July 2005 have been fully considered. A response to these arguments is 
provided below. 

35 USC 112, Second Paragraph Rejections 

Procedural Posture : 

Claim 2 was previously rejected under 1 12(2) on two separate grounds. In the advisory action, one of the those 
grounds of rejection was withdrawn, but the second ground was not. 
Summary of Argument : 

Applicant traverses the 1 12(2) rejection to claim 2 and alleges that the edge connecting process can be performed 
prior to the calculation of local energy. Applicant argues that this operations are not inconsistent with one another 
and provides supporting evidence from the applicant's specification (see remarks pgs. 7-8). Specifically, applicant 
agrees that the edge connection process does require the determination of right and left diagonal energies, but argues 
that the right and left diagonal energies are not the same as the claimed term "local energy." 
Examiner *s Response : 

Applicant's arguments have been fully considered and are persuasive. The "local energy" term recited in the 
claim requires additional steps besides the calculations of diagonal energies. The examiner had previously 
interpreted the calculations of diagonal energies to be "local energy." When "local energy" is given the more 
narrow construction explained by the applicant, then this inconsistency goes away. However, for purposes of 
applying prior art, applicant is respectfully reminded that the claims are always given their broadest reasonable 
interpretation as instructed by MPEP 2106. 

Prior Art Rejections 

Summary of Argument : 

1. Respecting independent claims 1,11, and 12, applicant alleges that Aoyama fails to disclose calculating a local 
energy of an original image based on two rows of pixels. Specifically, applicant argues that "the calculation of the 
image density gradient of Aoyama is not analogous to the local energy calculation, which as describe[d] above 
includes calculating the pixel differences for selected diagonal lines and summing the absolute values of the 
differences (see remarks pg. 10). 
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2. Applicant traverses the 103 rejection to claim 4 over the combination of Aoyama and Moronaga, and alleges that 
Moronaga fails to disclose that when the local energy is greater than a predetermined threshold value, said edge 
enhancement means performs a one-dimension filtering process (see remarks pg. 12). 

3. Applicant traverses the 103 rejection to claim 8 over the combination of Aoyama and Sato, and alleges that Sato 
fails to disclose all of the elements of the claim. Specifically, applicant argues that Sato fails to disclose all of the 
details of the multiplication operation between a first and second difference. 

Examiner 's Response : 

1 . Applicant's argument has been fully considered but is unpersuasive. The examiner agrees that Aoyama does not 
disclose a local energy calculation exactly as described in the applicant's specification. But the point is irrelevant. 
The claims are given their broadest reasonable interpretation and limitations from the specification are not read into 
the claims (see MPEP 2106). Aoyama discloses all the limitations that the claims require. 

2. Applicant's argument has been fully considered but is unpersuasive. Moronaga was brought in to meet the 
limitations of the 1-D filtering process. The remaining limitations were disclosed in the Aoyama reference. 
Applicant's argument, therefore, is directed to limitations that the Moronaga reference was not intended to meet. 

3. Applicant's argument has been fully considered and is persuasive. 

Allowable Subject Matter 

3. Claim 8 is objected to as being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening claims. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the 
rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

5. Claims 1, 5-7, 1 1 and 12 are rejected under 35 U.S.C. 102(e) as being anticipated by Aoyama et al. (USPN 
6,535,651). 

With regard to claim 1, which is representative of claim 1 1, Aoyama discloses an energy calculating means for 
calculating local energy of an original image based on two rows of pixels (col. 38 lines 7-8 in conjunction with 
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Figure 14). The 'image density gradient vector' disclosed in Aoyama qualifies as 'local energy 5 as recited in the 
claim. As can be seen in Figure 14 (and many of the other figures as well), this calculation is based on two rows of 
pixels (pixels Sa and Sb being on one row; and pixels Sc and Sd being on a second row). 

Aoyama further discloses a detections means for detecting the direction of an edge on the basis of the local 
energy calculated by the energy calculating means (col. 42 line 60 - col. 43 line 4 and col. 25 line 65 - col. 26 line 
6). 

Aoyama further discloses interpolation means for interpolating a new pixel from a pixel of said original image 
on the basis of the direction of the edge detected by the detection means (col. 29 line 14 - col. 30 line 56). The cited 
Aoyama excerpt shows several examples of how a new pixel is interpolated on the basis of the detected edge 
direction. 

Aoyama further discloses edge enhancement means for performing an edge enhancement process on the basis of 
said local energy calculated by said energy calculating means (col. 35 lines 29-67 and col. 39 lines 36-48 in 
conjunction with Figure 12). The combination of elements 44', 43', 45' and 60 as disclosed in Figure 12 of Aoyama 
is analogous to the claimed edge enhancement means. The cited passage details how the 'local energy' (i.e. the 
image density gradient vector) is used to determine coefficients for a coefficient correction operation which is 
analogous to the claimed 'edge enhancement process' in that it produces sharp image edge portions (col. 39 lines 47- 
48). 

The limitations recited in the preamble of the claim which are not included in the claim body have not been 
given any patentable weight and will not be discussed. Please refer to MPEP § 21 12.02 for further information 
regarding limitations recited in the preamble of a claim. 

With regard to claim 12, a computer-readable recording medium that stores a program which causes the 
computer to execute the steps of a method is essential if the image processing method disclosed in Aoyama is to 
function. Therefore, a computer-readable recording medium is inherent in the teachings of Aoyama. 

With regard to claim 5, Aoyama discloses that the interpolation means and the edge enhancement means perform 
the interpolation and the edge enhancement upon the original image in vertical and horizontal directions (col. 33 line 
57 - col. 34 line 3). 

With regard to claim 6, Aoyama discloses interpolating one new pixel from two pixels lying along the detected 
edge direction (col. 29 lines 29-38). 

With regard to claim 7, Aoyama discloses performing linear interpolation when the edge is not detected by the 
detection means (col. 4 lines 55-59). The 'flat portion' of the image as disclosed in Aoyama is analogous to the 
claimed situation where an edge is not detected by the detection means (aoyama col. 4 lines 19-28). Aoyama 
generically discloses an 'interpolating operation process' in the cited passage, but later goes on to specify that this 
interpolation process can be a linear interpolation (Aoyama col. 41 lines 13-14 and 50-51). 

With regard to claim 10, Aoyama discloses that when the value of Z is greater than or equal to 2, the 
interpolation and edge enhancement operation are performed until Z is less than 2 (Aoyama col. 39 line 59-65: the 
reference describes that when the scale factor Z is greater than or equal to 2, it will perform the interpolation and 
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edge enhancement step until Z is less than 2). Aoyama further discloses performing an interpolation when the Z 
value is less than 2 (i.e. setting the value of the interpolation coefficients in accordance with the scale factor). This 
interpolation qualifies as the claimed second interpolation. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 

forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this tide, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Aoyama as applied to claim 
1 above, and further in view of Klassen (USPN 6,741,751). The arguments as to the relevance of Aoyama as 
applied above are incorporated herein. 

With regard to claim 2, Aoyama fails to expressly disclose converting a loose connection of the original image 
into a tight connection before increasing the resolution of the image. Klassen, however, discloses connecting and 
strengthening edges in an image before increasing the resolution of said image (Klassen col. 3 lines 22-53). This 
operation (which is commonly referred to as anti-aliasing) is analogous to the claimed conversion of a loose 
connection to a tight connection , per the applicant's specification (see paragraph [0174]). It would have been 
obvious to one reasonably skilled in the art at the time of the invention to modify Aoyama's resolution increasing 
apparatus by connecting and strengthening the edges of an image before increasing resolution as taught by Klassen. 
Such a modification would have allowed for a system with improved rendition of text and synthetic graphics in the 
output image (Klassen col. 3 lines 43-44). 

With regard to claim 3, Klassen discloses a system for anti-aliasing an input image before increasing its 
resolution (Klassen col. 5 lines 3-6). The claimed process of replacing the value of a particular pixel with the mean 
value of two pixels on the basis of pixels lying along a diagonal line is a common method of anti-aliasing which is 
very old and well known in the art (Official Notice). It would have been obvious to one reasonably skilled in the art 
at the time of the invention to specify that Klassen* s anti-aliasing system replaced a pixel value with the mean value 
of two pixels lying along a diagonal line. Such a modification would have allowed for a simple and well known 
method of producing cleaner, more well defined edges in an image. 

8. Claims 4 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Aoyama as applied to 
claim 1 above, and further in view of Moronaga et al. (USPN 5,229,864). The arguments as to the relevance of 
Aoyama as above are incorporated herein. 
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With regard to claim 4, Aoyama discloses comparing a local energy calculation to a threshold to determine the 
existence of an edge, but fails to expressly disclose that the detected edges are enhanced by using a one-dimensional 
filtering process, such that the values of pixels are multiplied by corresponding coefficients of a 1-D edge building 
filter which include a scaling factor, and the respective products are added together. Moronaga, however, explicitly 
recites a one-dimensional filter for edge enhancement (Moronaga col. 6 lines 38-68). It would have been obvious to 
one reasonably skilled in the art at the time of the invention to modify Aoyama's image processing apparatus by 
enhancing the edges with a ID filter as taught by Moronaga. Such a modification would have allowed for well 
known method of accentuating the edges of the image (Moronaga col. 6 lines 65-68). 

With regard to claim 14, Moronaga discloses a coefficient value between 0.5 and 1.4 (Moronaga col. 6 line 65). 



9. Claims 9, 13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Aoyama as applied to 
claim 1 above, and further in view of Ng et al. (USPN 5,450,531) and Russ (The Image Processing Handbook ~ 
1995). The arguments as to the relevance of Aoyama as applied above are incorporated herein. 

With regard to claim 9, which is representative of claims 13 and 15, Aoyama discloses calculating local energy, 
but fails to expressly disclose creating an energy map. Ng, however, discloses creating a gradient map for every 
pixel in an input image (Ng Figure 1 elements 12 and 14 with col. 4 line 67 - col. 5 line 5). The gradient magnitude 
map disclosed in Ng is analogous to the claimed energy map. It would have been obvious to one reasonably skilled 
in the art at the time of the invention to modify the Aoyama's energy calculating means by using the calculated local 
energies for each pixel to create an energy map as taught by Ng. Such a modification would have allowed for an 
apparatus that saved the calculated energy values for each pixel in an input image and consequently avoid repeated 
calculations. This would have made for a faster, more efficient system. 

With regard to the added limitation Aoyama discloses calculating local energy, but fails to expressly disclose 
calculating the local energy by subtracting pixel values of pixels in a right column of the original image from 
corresponding pixel values of pixels located in a left column of the original image, calculating an absolute value for 
each pixel value difference, calculating a sum of the absolute values, wherein the pixels in the right column of the 
original image are diagonally spaced from the corresponding pixels in the left column of the original image. 
However, this method of calculating local energy is well known in the art as a Roberts cross operator. This is shown 
at pages 236-237 of Russ. It would have been obvious to one reasonably skilled in the art at the time of the 
invention to modify Aoyama's calculation of local energy by using a well known method for calculating a local 
energy map or gradient map as taught by Russ. Such a modification would have allowed for a local energy map that 
took edge direction into account and utilized a well known algorithm. 
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Conclusion 

10. Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Patrick L Edwards whose telephone number is (571) 272-7390. The examiner can normally be reached 
on 8:30am - 5:00pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Joe Mancuso 
can be reached on (571) 272-7695. The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




